
Geomatics, Landmanagement and Landscape

GLL Geomatics,
Landmanagement
and Landscape

No. 4 • 2018

Krakow

ISSN 2300-1496

University of AgricUltUre  
in KrAKow

G
eo

m
at

ic
s,

 L
an

dm
an

ag
em

en
t a

nd
 L

an
ds

ca
pe

 
N

o.
 4

 • 
20

18



Geomatics, Landmanagement and Landscape

Scientific journal founded in 2012 at the University of  Agriculture in Krakow

GLL Geomatics,
Landmanagement
and Landscape

University of AgricUltUre  
in KrAKow

No. 4 • 2018  
Krakow



Editor-in-Chief 
Prof. dr hab. Józef Bieniek

Scientific Editor 
Prof. dr hab. Urszula Litwin

Editorial Board 
Urszula Litwin (Krakow, Poland) – chair, Jacek M. Pijanowski (Krakow, Poland) – vice-chair,  

Henryk Antoni Bryś (Krakow, Poland), Bohdan Cherkes (Lviv, Ukraine), Ryszard Cymerman (Olsztyn, Poland),  
Oleksandr Dorozhynskyy (Lviv, Ukraine), Tadeusz Gargula (Krakow, Poland), Krzysztof Gawroński  

(Krakow, Poland), Beata Hejmanowska (Krakow, Poland), Józef Hernik (Krakow, Poland), Volodymyr Hlotov  
(Lviv, Ukraine), Oleg Iwanczuk (Lviv, Ukraine) Jarosław Janus (Krakow, Poland), Thomas Kersten  

(Hamburg, Germany), Marko Komac (Ljubljana, Slovenia), Wiesław Kosek (Krakow, Poland), Theo KÖtter 
(Bonn, Germany), Eckart Lange (Sheffield, UK), Hans-Joachim Linke (Darmstadt, Germany), Pingsheng Leng 

(Beijing, China), Yun Liu (Beijing, China), Holger Magel (Munich, Germany), Zbigniew Piasek  
(Krakow, Poland), Weidong Qu (Beijing, China), Walter Seher (Vienna, Austria),  

Katarzyna Sobolewska-Mikulska (Warsaw, Poland), Gernot StÖglehner (Vienna, Austria),  
Walter de Vries (Munich, Germany), Zofia Więckowicz  (Wrocław, Poland), Franciszek Woch (Puławy, Poland)

Topic Editors  
Geomatics: Andrzej Kwinta (University of Agriculture in Krakow)  

Landmanagement: Jacek M. Pijanowski (University of Agriculture in Krakow)  
Landscape: Julia Gorzelany (University of Agriculture in Krakow)  

Statistics Editor: Agnieszka Bitner-Fiałkowska (University of Agriculture in Krakow)  
Secretary Editor: Halina Stachura  

Open Acces Editor: Karol Król

Copy-editing, proof-reading, DTP: Publishing House of the University of Agriculture in Krakow  
Supported by the Society for Rural Development  

The issue contains peer-reviewed papers

Edition of the publications is financed from the fund of the Rector of the University of Agriculture and the fund 
of the statutory activities of the Faculty of Environmental Engineering and Geodesy (UR) in Krakow

The journal indexed in the databases BazTech, ARIANTA, AGRIS, CABI, AGORA, Index Copernicus, ERIH Plus

Copyright © Publishing House of the University of Agriculture in Krakow, Krakow 2018

ISSN 2300-1496

Publishing House of the University of Agriculture in Krakow 
31-425 Krakow, al. 29 Listopada 46 

Tel.: (+48) 12 662 51 57 or 12 662 51 59 
E-mail: wydawnictwo@ur.krakow.pl 

www.wydawnictwo.ur.krakow.pl 
E-mail: gll@ur.krakow.pl 

www.gll.ur.krakow.pl

Editor sheets 6,5. Printing sheets 5,5. Issue 150 copies.



Contents

Foreword .................................................................................................................................... 5

Tomasz Czempas, Klemens Godek, Waldemar Krupiński
Application of selected statistical tests in levelling studies  .......................................... 7

Julia Gorzelany, Stanisław Lorek
Is Kraków a smart city yet? Analysis of the effectiveness of implementing  
the smart city concept in Kraków  ................................................................................... 17

Robert Gradka, Andrzej Kwinta
A short review of interpolation methods used for terrain modeling  ......................... 29

Karol Król, Jarosław Markulis
Analysis of the correlation between socio-economic development and a number  
of planning decisions issued – evidence from Przecław municipality  ....................... 49

Natalia Kuboń, Marek Plewako
Examining the accuracy of positioning using selected smartphone applications  ..... 65

Reviewers (year 2018)  ............................................................................................................. 79





Foreword

Foreword

This 2018 GLL journal contains five research papers, thematically related to the appli-
cation of selected statistical tests in height measurements.

The first paper presents a comparison between three selected tests (L’Abbe’s, 
Kolmogorov’s, and Kuiper’s), used to check the normality of the distribution of meas-
urement errors in precise levelling. The compared tests have shown normality, rather 
than regularity, in the distribution of errors.

The next research paper presents the economic, environmental and landscape prob-
lems, as illustrated with the example of Krakow, using state-of-the-art “Smart City” 
program as the basic element of urban development and urbanization. The results 
of the analysis did not fully confirm whether the aforementioned program applies in 
Polish context.

The third paper discusses the problems of determining the shape of the terrain, 
regarding measurement procedures, firstly, as real data, and secondly, in terms of 
presenting activities related to the transformation of results, in order to obtain imag-
ing. In this publication, out of numerous interpolation methods, four approaches were 
selected for presentation: Global Polynomial, Inverse Distance, Radial Basis Function 
and Kriging, followed by the comparison of their application.

In the fourth paper, the authors have shown the correlations between socio-
economic development and the number of planning decisions issued, as illustrated 
with the example of Przecław municipality in 2010–2016. The analysis was performed 
using Hellwig’s method of taxonomic measure. It was demonstrated that the level of 
socio-economic development is primarily dependent on the infrastructure, recrea-
tional function, and location of the municipality.

Authors of the last research paper presented the results of situational measurements 
of six points in the test grid in two-dimensional space. Measurements were made using 
eight selected smartphone applications, and one of them produced results that quali-
fied in error theory as errors of gross type.

All of the works in the present issue of the journal are highly interesting in terms of 
content, and all five concern engineering geodesy.

Professor Urszula Litwin
Scientific Editor of “Geomatics, Landmanagement and Landscape” journal




